During times of economic growth, educators and civic leaders need a simple model for predicting employment growth in the tertiary and quaternary employment sectors, at least until more detailed predictive models can be applied. This paper proposes two simple models based on peer community and per-capita employment levels. The models are based on the assumption that employment in the tertiary and quaternary sectors is, for the most part, a by-product of population size. The proposed models allow educators to make early predictions and begin the process of recruiting, training, and educating an expanding workforce in areas most likely to need additional skilled labor.
Introduction
Growth is an eventual component of the economic cycles that affect our daily lives. While we often measure and view economic growth on a national scale, the economic changes we see as growth, contractions, stagnations, etc., are felt as regional phenomenon driven by regional changes in business activity. When plans are announced for new business activity within a specific geographic region, it is common for political leaders and educators in the region to offer whatever assistance they can to encourage and enhance economic growth, including efforts to train and educate the local workforce (ex. Jolley 2011 ).
An increase in the number and types of jobs available in a region will typically increase the population of the region as well, as more workers move in to take advantage of available jobs. This growth in population may, in turn, increase the attractiveness of business expansion in the tertiary and quaternary job sectors as the larger population demands more services. This paper proposes two simple models based on peer community and per-capita employment levels. The application of these models may allow educators to make quick predictions and begin the process of recruiting students for future employment in areas most likely to need a larger skilled labor force.
Developing a Predictive Model
The need for a simple predictive model was noted in 2013 with the announcement of planned industrial expansion in Southwest Louisiana. As a test case, the five-parish region of Southwest Louisiana was selected. This region consists of Allen, Beauregard, Calcasieu, Cameron, and Jeff Davis parishes and is a recognized metropolitan area commonly referred to as Southwest Louisiana (SWLA). As reported in the 2010 U.S. census, the region claims a population of over 292,000 (U.S. Department of Commerce Census Bureau). The primary industrial, business and population center is in and around the city of Lake Charles (in Calcasieu Parish) and the major industries in the region include agriculture and livestock, forestry, fishing, oil and natural gas production and petroleum and chemical refining.
Though severely damaged by Hurricane Rita in 2005, SWLA later prospered as local reconstruction efforts helped offset national economic declines and a collapse of the national housing market.
Recent technological breakthroughs in oil and natural gas extraction and refinement as well as lower prices for natural gas are now driving economic activity for the region with considerable growth predicted in the short to mid-term future.
Historically the region's economy has fluctuated with the rises and falls of the oil and natural gas industry. Given this history, local leaders have witnessed previous eras of "boomtown" growth, many with long-term "busts" following the "boom." Hoping to avoid repeating past failures, area leaders and educational institutions are attempting to coordinate efforts to help the region meet future workforce requirements in a way that can stabilize long-term employment in the region. Specific objectives include a high utilization of the existing workforce and the support of long-term economic growth after the initial construction phase. Preparation thus far has centered largely on the workforce needs of the primary and secondary employment sectors (notably the petrochemical industry and related industries). These needs have been mostly identified as part of each organization's strategic plan and human resource planning efforts. Human resource needs have been communicated to educational and training institutions and efforts are made to encourage sufficient enrollment and to align training and educational activities with regional resource needs.
What has been more difficult for educational institutions is predicting workforce needs in the tertiary and quaternary employment sectors. Businesses in these sectors are primarily in a reactionary position, as they are unable to accurately forecast employment needs by function. Educational and training institutions are thus in a reactionary position as well, as they too find it difficult to predict jobs growth and training needs in such types of markets.
Economic Sectors
A nation's economy can be divided into various sectors for the purpose of categorizing labor and work activity. The five basic sectors are 1) Primary, 2) Secondary, 3) Tertiary, 4) Quaternary, and 5) Quinary.
Work in the primary sector extracts or harvests products from the earth. This sector includes the production of raw materials and basic foods.
Activities associated with the primary sector include agriculture, mining, forestry, fishing and quarrying. The packaging and processing of the raw material associated with this sector is also considered to be part of this sector.
Work in the secondary sector manufactures finished goods. All of manufacturing, processing, and construction lies within the secondary sector. This includes automobile production, chemical and engineering industries, energy utilities and construction.
The tertiary sector of the economy is the service industry. This sector provides business-to-business and business-to-consumer services. Activities associated with this sector include retail and wholesale trades, transportation and distribution, entertainment, restaurants, clerical services, media, tourism, insurance, banking, healthcare, and law.
The quaternary sector consists of intellectual activities. Activities associated with this sector include government, culture, libraries, scientific research, education, and information technology.
The quinary sector is often considered a branch of the quaternary sector. The quinary sector includes top executives or officials in such fields as government, science, universities, nonprofits, healthcare, and the media. After construction is completed, as many as 18,000+ new permanent jobs will be added to the primary and secondary employment sectors to accommodate new production. New employment opportunities typically equate to population growth, as workers and their families move into the area to take advantage of the growing economy. It is predicted that the five-parish area classified as "Southwest Louisiana" may have as many as 50,000 new residents by the year 2020 (Schmidt 2013) .
Estimations of Added Jobs and Population Increase
The planned capital investment and industrial growth in SWLA includes human resource planning with relatively detailed predictions of workforce needs and employee skills. What is less known are the workforce needs in the tertiary and quaternary sectors. In the U.S., more than 80% of the labor force is in the tertiary sector.
Regional planners, educational institutions, and vocational training facilities have long provided the education and specific training needed by the regional workforce. Collaborations between industries in the primary/secondary sectors with regional educational and training facilities have an established and productive history. However, the educational and training needs to satisfy growth in the tertiary and quaternary sectors is more difficult to predict when compared to growth in primary and secondary sectors, as this growth is not part of the planned expansion but rather the by-product of expansion and population growth.
Predictive Models for Tertiary and Quaternary Employment
Predictive models for tertiary employment were found to be relatively limited. A model designed by Thompson and Black (1975) and later validated by Thompson and Stollar (1983) utilizes the variables of 1) per capita income, 2) percentage of the populations in urban areas, 3) life expectancy at birth, 4) tourist expenditure per capita, and 5) labor force participation rates (Thompson & Black 1975; Thompson & Stollar 1983) . This model was designed to have international applications in predicting employment levels in the tertiary or service sectors of an economy.
What may be most notable from the Thompson/Black model and applicable to the SWLA region are the relative influence of per capita income and labor force participation rates. The influx of new jobs to SWLA is likely to increase per capita income as the majority of new jobs are expected to pay at levels above the current median income for the region (SWLA Estimated Workforce Needs Report 2013). What is not known is if there will be any change to the current labor participation rate. It is also assumed that the degree of urbanization, life expectancy, and tourist expenditures per capita will remain relatively unchanged through this period of growth.
After evaluating the Thompson/Black model, it was concluded that data for the SWLA region relevant to the model is not easily accessible. It was also concluded that a more simplified and easily applicable model is desired.
In order to provide a reasonable estimate of future employment needs in the tertiary and quaternary sectors, this report develops two simple models to predict jobs growth. The models are based on the assumption that industry growth leads to population growth and the increased population leads to growth in the tertiary and quaternary sectors.
Model 1
The first model is a peer group estimate. It is based upon employment data from other metropolitan areas with a population size similar to that which is predicted to reside in SWLA after the "boom" period of growth. This model assumes a logical relationship between the number of people living in a geographic area and the number of job specializations required to service the population. Thus the formula for Model 1 is as follows:
Model 1 The second predictive model calculates employment on a per-capita basis and applies this ratio to the assumed future population. A formula for each job category is created that develops the ratio for the number of jobs per current level of population. As population predictions increase, this ratio thus predicts the number of jobs required to service a larger population given the same ratio of current "jobs per population." Thus the formula for Model 2 is as follows: The two-model approach provides both potential advantages and potential weaknesses in estimating employment growth. Probable limitations include:
 Each metropolitan area may have a unique industry base that, in turn, skews or biases the number of jobs in those specific areas. For example, the petrochemical industry in SWLA is not replicated in most of the other metropolitan areas in the study.  Each metropolitan area will have a unique culture and population base, influencing demand in various markets of the tertiary and quaternary sectors.  As noted in the Thompson/Black model, variations of per capita income, urban density, and labor force participation rates may create significant variances among tertiary employment within the peer regions used in the study (Thompson & Black 1975; Thompson & Stollar 1983) .
Model 1 -Data Collection and Comparison Process
Based on 2010 census data, the population for the five-parish region of Southwest Louisiana (SWLA) is approximately 292,000 persons (U.S. Department of Commerce Census Bureau). Based on an assumed growth of about 50,000 people (Schmidt 2013), a "post growth" permanent population of approximately 342,000 is the baseline for this study. To make a comparison, metropolitan areas in the US ranging in population between 330,000 and 360,000 were selected (10 metropolitan areas were found). With data taken from The Bureau of Labor Statistics, the number of jobs listed in each of the provided job categories from these ten metropolitan areas was collected and averaged. This average is presumed to represent the potential number of jobs likely to be required in SWLA given the potential population growth of the region (Table 1 , Comparison Model Prediction).
Model 2 -Overall Predictions and Development of Per-Capita Rules of Thumb
Given the variations in regional employment and the affects of cultural and industrial variation on employment needs, a second method of "jobs per capita" was also calculated. Using current employment numbers, the per capita number of jobs given the existing population was set as the base measure. 
Conclusion
For those involved in workforce development, education, and training, forecasts in the tertiary and quaternary sectors are a needed tool. It is assumed that no single model will provide a perfect prediction, but it is hoped that these simple models will provide sufficient accuracy while also providing flexibility and ease of use as future population predictions are adjusted. It is hoped that the two proposed models will create a predictive range that is reasonably accurate and useful to those responsible for developing our future workforce.
In closing, such a large capital investment in the SWLA region ensures some measure of economic change. It is highly likely this change will include economic growth and a considerable increase in the permanent population. Increased industrial activity and a population increase will in-turn create a greater demand for the goods and services provided through the tertiary and quaternary markets, thus fueling growth in these markets. To prepare for this growth, two predictive models are combined to provide a suggested range of change to our regional employment markets.
The comparison model for predicted change is limited by the fact that no two metropolitan areas are the same regarding culture, industry, and thus basic employment demands. The per-capita model fails to capture potential economies of scale as businesses grow and may thus provide an oversimplified and/or overstated expectation for jobs growth. It is hoped that the two models together can create a realistic range of expectations in jobs growth that are of benefit to planners, educators, and business managers in our region.
It should also be noted many of the jobs listed in Table 1 can be classified as part of both the tertiary and/or primary/secondary sectors.
For example, an accountant may work at a public accounting firm (tertiary) or an accountant may work as a corporate accountant for a mining company (primary). Therefore, the jobs listed in Table 1 were included if they may fit the tertiary/quaternary sectors and it is expected that the listed jobs are not included as part of the job requirements publicized by major industries in the region. 
